Permanent hippocampal mossy fiber hyperdevelopment following prenatal ethanol exposure.
Prenatal exposure to a liquid diet containing 35 percent ethanol derived calories during days 1-21 of gestation resulted in significant alterations in the topographical organization of the zinc-rich mossy fiber system of the rat hippocampus. Using the Timm's sulfide silver histochemical method, permanent alterations were found in the position of the mossy fiber terminal field. Aberrant distal infrapyramidal mossy fiber terminal staining occurred at midtemporal hippocampal levels in ethanol-exposed rats but not in the normal or pair-fed controls; the distribution of distal infrapyramidal mossy fibers in pair-fed rats was even more restricted than in normal rats suggesting that the aberrant mossy fiber topography was the result of the ethanol exposure rather than undernutrition. The abnormal terminal field was found in ethanol-exposed rats up to nine months of age (the oldest animals tested). The results indicate that ethanol exposure in utero, during a period of brain development roughly equivalent to the first and second human trimesters, can produce permanent developmental alterations in brain circuitry.